Since the incidence and growth of adenofibroma of the mammary gland are known to be affected by the ovarian hormones, the observation oi Geschickter and Lewis (1) (2) (3) (4) (5) that this tumor may contain large amounts of estrogenic and gonadotropic hormones is of fundamental interest. They suggest that since adenofibroma is composed of the elements normally stimulated by estrin, namely the ducts and periductal connective tissue, the growth of the tumor may be secondary to an ability of a local area of the mammary gland to concentrate estrin within itself. If it could be established that in the tumor there are constantly present larger amounts of estrin than in the other tissues of the same individual, this would constitute a unique physiological phenomenon of great interest to students of neoplastic disease.
Geschickter and Lewis are careful to point out that the variation in their results makes it impossible to draw any definite conclusions except that " the hormones found (estrogenic and gonadotropic) are in all probability concerned in the physiology of the tumor." Their values for estrin in human adenofibromas varied from 200 to 18,000 rat units per kilo, dry weight. Unfortunately, no normal tissues from the same individuals were assayed for control. However, assay of a normal premenstrual uterus revealed 3000 rat units of estrin per kilo, while normal breasts yielded 0-6000 rat units per kilo. A rat adenofibroma gave a level of 2000 rat units per kilo, while normal rat mammary tissue was stated to give a negative result. Since, however, the amount and source of the mammary tissue were not given, this comparison is without value. Doubt as to the presence of actual concentration of hormone in these tumors was voiced by Frank et al. ( 6 ) , who found similar amounts of estrin in normal uterus and psoas muscle (800-8000 rat units per kilo). No confirmation of Geschickter and Lewis' findings has yet appeared except for the finding by Heiman and Krehbiel ( 7 ) of 1 rat unit per gram fresh weight of a rat adenofibroma. The latter authors, however, did not assay control tissue, though they assumed that the level of estrin in the body was not excessive since the estrous cycle was normal.
The present investigation deals with an attempt to determine the level of estrin in rat adenofibroma as compared to that in striated muscle, both tissues being obtained in each instance from the same individual. Striated muscle was chosen as the control tissue since it is, in all probability, indifferent as far as concentration or destruction of the hormone is concerned, and it is available in larger amounts than any other tissue. 
METHODS OF EXTRACTION AND ASSAY
Tumor tissue was obtained by shelling out the adenofibroma from its , fibrous capsule. Degenerated areas, occasionally present, were excised and discarded. The control muscle tissue was obtained by dissection from the tumor-bearing rat.
The tissues were passed through a meat chopper four or five times, weighed, and placed in 2 to 3 volumes of 95 per cent alcohol. In some instances preliminary acid hydrolysis at pH3 was carried out at this point. Extraction was accomplished by running hot alcohol over the tissue continuously for twenty-four hours in a Soxhlet extractor. After the alcohol was evaporated off, the resulting sludge was taken up with ether, corn oil was added, and the ether evaporated, yielding the extract. The solid material after alcohol extraction was dried and weighed, giving the dry and defatted weight. The latter value was determined for comparison with other workers' results; calculation to fresh weight would seem to give more significant indications of actual hormone concentration in the living tissues.
Assay was accomplished by injecting given amounts of the extract into young mature castrate females which had reacted positively to a priming dose of 2 to 4 rat units five to seven days previously, and of which at least 75 per cent had reacted positively to 1 rat unit of a standard estrin preparation. The amount to be injected was divided into three doses given in eight hours. Vaginal smears were read at about twenty-four, forty, forty-eight, and sixty-four hours after the last injection.
The method was checked by extraction and assay of hog ovaries, and a satisfactory yield was obtained, the equivalent of 10 gm. or more invariably producing a positive response.
ASSAY OF SPONTANEOUS AND TRANSPLANTED ADENOFIBROMAS AND OF MUSCLE TISSUE
Assay of 5 spontaneous adenofibromas along with the assay of muscle in two cases gave the negative results presented in Table I . Rats 1-4 were in diestrus at the time of sacrifice, while rat 5 was in the second day of estrus.
Three assays of transplanted adenofibromas were also made with the negative results shoivn in Table 11 . Rat 1 was a female in diestrus bearing a twenty-week tumor, 8.4 cm. in diameter. " Rat no. 2 " really refers to the pooled tissues of three male rats bearing twenty-week adenofibromas, pooling being necessary to obtain sufficient tissue for adequate assay. Rat 3 was a female in diestrus with a twenty-nine-week tumor, 8.7 cm. in diameter. Every tumor had been growing steadily up to the time of sacrifice.
The results are indicative of estrin levels far less than were expected on the basis of the data of Geschickter and Lewis, who record levels of 200 to 18,000 rat units per kilo calculated to dry weight, or, in other words, 0.2 to 18.0 rat units per gram. Calculated to approximate fresh weight the level would be 0.04 to 3.6 rat units per gram. Thus, their minimum figure would be 1 negative results with amounts up to 32.5 gm. Obviously, the negative results make comparison of estrin levels in tumor and control tissues impossible. It might be objected that the body level of estrin may have been low in all except the one rat which was in full estrus at the time of sacrifice. On the other hand, if steady growth is any indication of estrin concentration in the tumor, these tumors should have shown a demonstrable level. In order to ASSAY OF SPONTANEOUS ADENOFIBROMA AND MUSCLE AFTER REPEATED ESTRIN INJECTIONS Were there any tendency for estrin to become concentrated in adenofibromas, it should become manifest if the tumor-bearing hosts were kept flooded with the hormone for a period of time before sacrifice. Accordingly 7 rats were given daily injections of 4 rat units of amniotin for periods of fourteen to twenty-two days prior to sacrifice. This dosage served to keep the rats in estrus an average of 72.3 per cent of the injection period as compared to the normal of 40 per cent. Each rat was in full estrus at the time of sacrifice, as evidenced by vaginal smear and examination of the uterus.
Care was exercised to inject the horhone in designated sites which, when the animal was killed, were excised and discarded to obviate any unabsorbed hormone being included in the tissues removed for assay. Extraction and assay were by the methods described above.
Even by this procedure it was impossible to detect estrin in the adenofibromas, though amounts equivalent to as high as 54 grams (Table 111) . Here again the negative results made comparison with the control muscle tissue impossible, but it is clearly evident that there is no appreciable concentration of estrin in these tumors.
ASSAY OF ADENOPIBROMA AND MUSCLE TISSUE FOLLOWING LARGE 1 1 0~~s OF ESTRIN It has been shown by Zondek (8) that about 20 per cent of a dose of estrin may be recovered twenty-four hours after injection by extraction of the entire rat (including the injection site, where some hormone no doubt remains unabsorbed after twenty-four hours). Based on this value, doses sufficient to bring the estrin content of the rat tissue to easily demonstrable levels were calculated.
Four rats were given total doses of 750 to 1250 rat units of amniotin over a period of two to three days prior to assay. Each rat was in full estrus at sacrifice twenty-four hours after the last injection. Table IV shows that in rat 1 the 750 rat units dose was insufficient to bring the estrin level in the tumor or in the muscle to a demonstrable level in the amounts assayed. However, rats 2 and 3, which received 1250 and 1000 rat units respectively, exhibited 1 rat'unit of estrin in 10 to 15 grams of both tumor and muscle tissue. Rat 4, which received 1000 rat units, gave a positive reaction with 20 grams of muscle, while adenofibroma in like amounts gave a negative reaction.
These findings indicate that the estrin content of the tumor and control tissues are of the same order. Certainly, there is no evidence of concentration of estrin in the adenofibromas.
DISCUSSION
Numerous clinical and experimental findings have definitely established that the incidence, growth, and histology of adenofibroma of the mammary gland are strongly influenced by the ovarian hormones, particularly by estrin. This of course, implies, also, an indirect influence by the gonadotropic hormones of the pituitary gland through the ovaries. The present contribution deals with one of the hypothetical mechanisms by which these hormones may exert their influence upon this tumor.
This hypothesis, namely that a localized area of the mammary gland for some unknown reason acquires the power to concentrate the growth-stimulating estrin within itself with resulting tumor-like proliferation, has been shown wanting on the basis of the experimental facts presented herewith.
Besides the demonstration of the lack of estrin concentration in adenofibroma by assay methods, several incidental findings are also suggestive of low amounts of estrin in these tumors. Thus, in 1 2 rats bearing adenofibromas which were in direct apposition to the wall of the vagina no evidence of excess estrin action upon the vaginal mucosa was evident, since the cycles remained normal. Histological examination of the apposing vaginal mucosa also failed to reveal any excess estrin effect. Similarly, normal mammary gland lying on the surface of adenofibromas showed no hyperplasia in excess of that in mammary tissue from a site distant to the tumor.
There remain two other possible mechanisms which may explain the development and growth of adenofibroma. First, an excess sensitivity of a localized area of mammary gland to estrin could conceivably result in tumorlike hyperplasia of the sensitive tissue. Doubt is shed on this hypothesis by the fact that growth of transplanted adenofibroma may occur in males and in castrate females, albeit less often and less rapidly. Were estrin the essential impetus to growth, it is unlikely that any growth would occur in these circumstances where the body level of estrin is at most very low.
The third possible mechanism, namely, that of an unknown change leading to the development of a true neoplasm, seems most consistent with the observations that adenofibroma is transplantable indefinitely, that it grows steadily, eventually killing its host because of its size, that it frequently undergoes sarcomatous change ( 9 ) , and that it will grow to some extent in spite of castration. Being a benign tumor with persistence of many of the appearances and properties of normal breast tissue, it responds to hormones like the latter. In other words, adenofibroma grows abnormally because it is a true neoplasm, but it responds to ovarian hormones because it is a neoplasm composed of mammary tissue.
Granted that the latter hypothesis is correct, concentration of estrin would no more be expected in adenofibroma of the mammary gland than in normal mammary gland or in any other organ acted upon by estrin.
' CONCLUSIONS 1, Extraction and assay of spontaneous and transplantable adenofibromas of the rat mammary gland failed to demonstrate a high content of estrogenic substance.
